Missed renal arterio-caval fistula treated with endovascular stent-graft repair in an abdominal stab injury  by Tsai, Hsin-Lin et al.
CASE REPORT
Missed renal arterio-caval fistula treated with
endovascular stent-graft repair in an abdominal
stab injury
Injury Extra (2005) 36, 104—107
www.elsevier.com/locate/inextHsin-Lin Tsaia, Jackson Jer-Kan Wub,*, Hsiuo-Shan Tsengc,
Mu-Shun Huangb, Chen-Hsen LeebaDepartment of Surgery, Taipei Veterans General Hospital and National Yang-Ming University,
Taipei, Taiwan
bDivision of Trauma, Emergency Department, Taipei Veterans General Hospital
and National Yang-Ming University, Taiwan No. 201, Section 2, Shih-Pai Road, Taipei 112, Taiwan
cDepartment of Radiology, Taipei Veterans General Hospital and National Yang-Ming University,
Taipei, Taiwan
Accepted 18 August 2004Introduction
Abdominal vascular injuries whether blunt or pene-
trating are among the most lethal injuries encoun-
tered by trauma surgeons.3 Many patients arrive at
the emergency resuscitation room in profound
shock. This is a secondary reaction, following blood
loss and indicates that they have already embarked
on the vicious cycle of shock, acidosis, hypothermia,
and coagulopathy. Exsanguination contributes to
their high mortality. The standard treatment for
vascular injuries is prompt surgical exploration
and repair. But when a patient is critically ill, asso-
ciated injuries may make conventional repair a
prohibitive risk. The endovascular management of
haemodynamically critical patients with traumatic
vascular lesions is a new concept because it may* Corresponding author. Tel.: +886 2 2875 7628;
fax: +886 2 2876 8013.
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Open access under CC BY-NC-ND licenprovide easier access to the target lesion, limit the
morbidity and reduce transfusion requirements.
Injuries to the major abdominal vessels have
reported mortality rates between 16% and
88%.4,10 We present the case of a patient who had
a penetrating abdominal injury resulting in abdom-
inal vessel injuries. The patient developed a pseu-
doaneurysm and renal arterio-caval fistula that was
treated with an endovascular stent-graft.Case report
A 35-year-old man had suffered a knife stab wound
on his upper abdomen 30 min before he was brought
to our trauma resuscitation room by first respon-
ders. On arrival at the trauma centre, the patient
had a blood pressure (BP) of 74/37 mmHg, heart
rate of 160 beats/min, respiratory rate of
34 breaths/min, and a pulse oximeter saturation
of 92% on a non-rebreathing oxygen mask. The
patient was resuscitated as per Advanced Traumase.
Stent-graft for renal arterial injury 105Life Support guidelines. Physical examination
revealed that he was intoxicated and in an agitated
state. He had cold and pale skin. The abdomen was
distended with peritoneal signs. A 3 cm stab wound
was noted over his left epigastric area just beneath
the xiphoid. He collapsed within minutes of his
arrival, underwent aggressive resuscitation. An
initial ultrasound assessment on the bedside dis-
closed that there was massive intraperitoneal fluid
without pericardial or pleural effusion. The labora-
tory data showed that his alcohol level was 335 mg/
dL and he had 7 g/dL of haemoglobin.
The patient was taken to the operating theatre
immediately. He was unstable and underwent
urgent exploration through a midline incision.
Uncoagulated blood and clots of more than
4000 cc were found in the peritoneal cavity, and
there were two active bleeders. One was the pene-
trated left lobe of the liver and the other was a
partially torn hepatoduodenal ligament that was
nearly cut down from the main trunk of the portal
vein and left hepatic artery. Relative haemodynamic
stability was achieved and he had a vascular repair,
left lateral segmentectomy of the liver and more
than 26 units of blood transfused. Acidosis,
hypothermia and systemic coagulopathy developed.
Although many oozing sites including the right para-
aortic lymph nodes were noted, only suture ligation
was done. After damage control the patient was
sent to the ICU for post-operative care.Figure 1 CT scan of abdomen disclosed a pseudoaneurysmMore than 800 cc of fresh blood drained out from
his abdomen, and he became relatively unstable
again after 12 h. Re-operation was considered
because he was suspected to have intra-abdominal
bleeding. A CT scan of abdomen was carried out to
evaluate the bleeding source. The enhanced CTscan
disclosed haematoma within the lesser sac and an
active bleeder near the resected surface of the liver.
In addition, a right renal artery pseudoaneurysmwas
found incidentally (Fig. 1). On account of his pro-
hibitive operative risk, interventional angiography
rather than surgical repair of the bleeders was
planned. Angiography was undertaken and the blee-
der in the left hepatic artery controlled by coils and
embolisation. Angiography of the right renal artery
also demonstrated a continual flow between the
right renal arterial pseudoaneurysm and the inferior
vena cava (IVC) (Fig. 2A and B). On the basis of these
findings, an arterio-caval fistula without rupture
was diagnosed. Delayed management was chosen
because the patient’s condition was critical and
direct embolisation therapy would lead to sacrifi-
cing the right kidney.
He was returned to the ICU where he underwent
antihypertensive therapy, sedation and intensive
care to control the transient SIRS including ARDS.
His course was relatively uneventful. Extensive dis-
cussions were carried out with the cardiovascular
surgeons, radiologists and the patient’s family
regarding the risks and benefits of traditional(arrow) from the right renal artery with fistula into IVC.
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Figure 2 (A) A large lobulated pseudoaneurysm of the right renal artery (arrow) located about 1.5 cm distal to the
orifice. The IVCwas opacified during early arterial phase of aortogram that indicated presence of fistula. (B) The selective
right renal arteriography disclosed the profile of the pseudoaneurysm and the fistula (arrow) more detail and estimated
the size and distance for stent-graft.
Figure 3 After stent-graft implant, the immediate right
renal arteriogram revealed no more opacification of the
pseudoaneurysm and no more fistulae to IVC.surgical repair and endovascular intervention. The
10th day after the laparotomy, percutaneous endo-
luminal angioplasty was performed. A 28 mm per-
ipheral stent-graft (Jostent stent-graft, Jomed Co.
Rangendingeu, Germany) mounted on 8 mm  3 cm
Powerflex balloon catheter was implanted in the
right renal artery to seal off the pseudoaneurysm
and the fistula to IVC (Fig. 3). He tolerated the
whole procedure well and eventually was dis-
charged 10 days after receiving angioplasty.
Duplex scan of his renal vessels was used to
monitor the renal arterial patency by measuring
the blood flow, size and shape, and the laboratory
tests for renal function at an interval of every 4
months. The results were within normal limits and
there was no evidence of hypertension in the follow-
up for 19 months.Discussion
In hypotensive patients who have been stabbed in
the epigastrium, the goal is to rapidly determine thecause of the hypotension, whether there is an
abdominal injury present or an intra-thoracic injury
with cardiac tamponade. Physical examination and
bedside ultrasound scanning provide valuable aids in
decision making. When the patients are haemody-
namically unstable despite aggressive resuscitation,
immediate surgical intervention to prevent exsan-
guination is mandatory.2 Under such critical circum-
stances, further detailed work-up seems impossible
and unnecessary.
Inferior vena cava injuries and suspected portal
vein injuries in liver trauma always require active
treatment. IVC injuries have a reported mortality
rate between 33% and 66%,10 and portal vein injuries
have a mortality rate between 16% and 88%.4
Usually, the key point to successful management
lies in vascular exposure, and proximal and
distal control of the bleeding vessels. However,
bleeding vessels can be missed in profound hypoten-
sion.
It is well recognised that patients who have
sustained multiple trauma may die from the viscious
triad of hypothermia, acidosis and coagulopathy,
rather than from a failure to complete operative
repair. It is very important that when warning signs
such as coagulopathy are noted intra-operatively,
the operation is terminated as the patient has
exhausted their physiological compensation abil-
ity.14
Damage control surgery is one of the major
advances in surgical strategy and the principles have
slowly been accepted by surgeons around the world,
as they contravene most standard surgical teaching
practices–—that the best operation for a patient is
one definitive procedure. Delayed treatment in non
life-threatening injury followed by planned and
staged re-operation is the spirit of damage control
surgery.9 Therefore, endovascular procedures might
play a role in this situation.
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decades. However, stent-grafting methods were
only described and applied by Parodi et al. and
Volodos et al. since 1991. In this new era, there
has been widespread application of this technique
to treat aortic aneurysms.6 Before then, embolisa-
tion with a coil or balloon occlusion were the
accepted methods used to treat traumatic
arterio-venous fistula if surgical intervention was
not feasible.15 However, the distal organs and tissue
might be sacrificed as a result of artrial occlusion.
Stent-grafts offer an alternative to surgical inter-
vention not only when dealing with high risk
aortic aneurysms, either dissecting or injured, but
also in complicated, deep or difficult anatomic
lesions.7,12,13The treatmentofarterio-venousfistulas
would also appear to be a good application of stent-
grafting technology. Stent-grafting is suitable for lar-
ger calibre peripheral vessels, with vascular dia-
meters of more than 5 mm. In general, grafts of
smaller calibre have relatively high re-stenosis rates.8
In Cragg’s experience, patency of 5-mm diameter
femoral stent-grafts is uncommon after 2 years.6
When clinicians need to choose between surgery
and endovascular therapy, they should consider
several factors including the location, size, and
length of the lesion, the availability of endoluminal
access, the importance of tissue or organ preserva-
tion and risks—benefits of the procedures.
The main limitation of surgery is that it depends
on the location of the vascular lesion. The conven-
tional surgical repair of the superficial vascular
lesions of extremities is efficient and easy. In con-
trast, the endovascular approach seems better in
managing a deep-seated lesions. There are many
reports of stents with or without grafts treating
vertebral and carotid arterial aneurysms and fistu-
lae resulting from neck injuries.1,5 Although the
application of endovascular procedures in the area
of trauma management remains largely in an early
phase of development and evaluation, the promise
of minimally invasive repair is appealing and has
already generated much popularity. In principle,
several aspects of vascular trauma are predisposed
to superiority of endovascular repair.
Direct penetrating injury to the renal pedicle is
uncommon. The renal pedicle injuries involve the
vasculature and create aneurysms or arterio-venous
fistulae. In our review of the literature, most cases
of parenchyma A-V fistula caused by needle biopsy
spontaneously correct themselves and seldom need
aggressive intervention. In severe cases, the main-
stream treatment is an endoluminal approach
instead of surgery. The results of surgery are usually
disappointing and despite technical success, many
patients are left with impaired renal function andthey risk the delayed complications of hypertension,
uremia or other possibilities.11
Endovascular stent-graft placement is a new
treatment option with the advantages of an easy
approach andminimal invasion. It is more applicable
to high-risk patients. We have reported here what is
thought to be the first case of traumatic A-V fistula
between renal artery and IVC successfully treated
by stent-grafting to preserve the kidney and prevent
surgical complications. However, whether this tech-
nique is appropriate for unstable patients is still
controversial. Long term follow up to ensure the
safety and patency of the stent-graft is essential
before drawing conclusions. However, this case
report shows that intravascular repair can be taken
into consideration in an emergent situation.References
1. Albuquerque FC, Javedan SP, McDougall CG. Endovascular
management of penetrating vertebral artery injuries. J
Trauma 2002;53(3):326—8.
2. American College of Surgeons, Committee on Trauma.
Advanced trauma life support instructor manual, 6th ed.
1997 [Chapter 3].
3. Asensio JA, Chahwan S, Hanpeter D, et al. Operativemanage-
ment and outcome of 302 abdominal vascular injuries. Am J
Surg 2000;180(6):528—34.
4. Buckman RF, Pathak AS, Badelino MM, Bradley KM. Portal vein
injuries. Surg Clin North Am 2001;81(6):1449—62.
5. Coldwell DM, Novak Z, Ryu RK, et al. Treatment of posttrau-
matic internal carotid arterial pseudoaneurysms with endo-
vascular stents. J Trauma 2000;48(3):470—2.
6. Cragg AH, Dake MD. Treatment of peripheral vascular disease
with stent-grafts. Radiology 1997;205(2):307—14.
7. Dake MD, Miller DC, Mitchell RS, et al. The ‘‘first generation’’
of endovascular stent-grafts for patients with aneurysms of
the descending thoracic aorta. J Thorac Cardiovasc Surg
1998;116(5):689—704.
8. Henry M, Amor M, Cragg A, et al. Occlusive and aneurysmal
peripheral arterial disease: assessment of a stent-graft sys-
tem. Radiology 1996;201(3):717—24.
9. Hirshberg A, Mattox KL. ‘‘Damage control’’ in trauma surgery.
Br J Surg 1993;80(12):1501—2.
10. Klein SR, Baumgartner FJ, Bongard FS. Contemporary man-
agement strategy for major inferior vena caval injuries. J
Trauma 1994;37(1):35—42.
11. Knudson MM, Harrison PB, Hoyt DB, et al. Outcome after
major renovascular injuries: a western trauma association
multicenter report. J Trauma 2000;49(6):1116—22.
12. Marin ML, Veith FJ, Cynamon J, et al. Initial experience with
transluminally placed endovascular grafts for the treatment
of complex vascular lesions. Ann Surg 1995;222(4):449—69.
13. Mattison R, Hamilton IN, Ciraulo DL, Richart CM. Stent-graft
repair of acute traumatic thoracic aortic transection with
intentional occlusion of the left subclavian artery: case
report. J Trauma 2001;51(2):326—8.
14. Rotondo MF, Schwab CW, McGonigal MD, et al. ‘‘Damange
control’’: an approach exsanguinating penetrating abdominal
injury. J Trauma 1993;35(3):378—82.
15. Weiss VJ, Chaikof EL. Endovascular treatment of vascular
injuries. Surg Clin North Am 1999;79(3):653—65.
